Cloning and characterization of three ketoreductases from soil metagenome for preparing optically active alcohols.
To discover novel ketoreductases (KRED) from soil metagenome preparation of chiral alcohols. Three putative KRED were cloned, heterologously expressed in Eschericha coli and characterized based on the sequence analysis of soil metagenome. All the three enzymes (KRED424, KRED432, and KRED433) had maximum activity at 55 °C and pH 7. KRED424 had a broader substrate spectrum compared with the other two. Three prochiral carbonyl compounds were used to evaluate the abilities of enantioselective reductions of the KRED. For N-Boc-3-pyrrolidone, all enzymes produced an (S)-type alcohol in enantiomeric excess (>99 % ee). For ethyl 2-oxo-4-phenylbutyrate, KRED424 showed a higher conversion (91.5 %) and enantioselectivity (S-type, >99 % ee) than KRED432 and KRED433. For ethyl 4-chloroacetoacetate (COBE), both of KRED424 and KRED433 completely converted 20 mM substrate and KRED433 could obtain an (R)-alcohol with 94 % ee. The three ketoreductases have potential in the preparation of pharmaceuticals and fine chemicals.